APR. 27. 2006 '2:42PM TTC-PPl 650-326-2422 



NO. 974 P. 7/17 



Appl. No. 10/693,253 PATENT 

Amdt dated April 27, 2006 

Reply to Office Action of December 20, 2005 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1. (Canceled) 

2. (Currently Amended) An apparatus for feature processing of 
telecommunications signals* the apparatus being adapted to operate in a CELP domain without 
decoding to a speech signal domain, the apparatus comprising: 

a dual-tone modulation frequency fDTMF) signal detection module, the dual-tone 
modulation frequency fDTMF) signal detection module being adapted to determine one or more 
DTMF tones based uponatleast one or mnra input CHIP param rters^and the DTMF signal 
detection module being adapted to output the one or moreJ3TMF_signal s if determined: 

a multi-input mixing module coupled to the DTMF signal detection module, the 
multi-input mixing module being adapted to process CELP parameters from more than one 
CELP-based codecs, representing respective more than one voice signals, into a single set of 
CELP parameters: 

■ Th en apparatu s- of olaim-4-wherein the dual-tone modulation frequency (DTMF) 
signal detection module comprises: 

a DTMF feature computation unit capable of receiving the one or more 
CELP parameters and external commands and computing one or more DTMF features, 

one or more DTMF feature pattern tables having one or more specific 
feature data corresponding to the one or more DTMF signals, 

a DTMF feature comparison unit, the DTMF feature comparison unit 
being adapted to process the one or more DTMF features derived from the DTMF feature 
computation unit with the one or more specific feature data in DTMF feature pattern 
tables to identify one or more DTMF specific signals and to classify the one or more 
DTMF specific signals, 
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a DTMF feature buffer capable of storing the one or more DTMF feature 
parameters and the one or more DTMF classification data of one or more previous sub- 
frames or frames[[.]]i 

a DTMF decision unit capable of determining the one or more DTMF 
signals from DTMF classification data of a current and one or more previous sub-frames 
or frames according to one or more DTMF specifications and sending out the DTMF 
determined signals. 

3. (Original) The apparatus of claim 2, wherein the DTMF feature 
computation unit processes the one or more DTMF features using at least one or more of linear 
prediction parameters information, pitch information, energy information. 

4. (Original) The apparatus of claim 2, wherein the DTMF feature pattern 
tables having specific pre-computed feature data associated from CELP parameters 
corresponding to the one or more DTMF signals. 

5. (Original) The apparatus of claim 2 3 wherein the DTMF feature 
comparison unit classifies DTMF specific signals corresponding to 16 digits of *T\ "2" "3", 
"4", "5", "G\ "7\ "8", "9", "0", "A", "B", "C", "D" s "#* \ and according to the internal 
telecommunication unit (ITU) specification. 

6. (Original) The apparatus of claim 2, wherein the DTMF decision unit 
further comprises a logical state machine and DTMF signal criteria to determine the one or more 
DTMF signals and one or more specific digits. 

7. (Currently Amended) An apparatus, for feature processingjpf 
telecommunications signals, the apparatus being adapted to operate in a CELP Hnrnaiti without 
decoding to a speech signal domain, the apparatus comprising: 

a dual-tone modulation frequency (DTMF) signal detection module, the dual-tone 
modulation frequency (DTMF) signal detection module being adapted_to_determine one.Qripore 
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DTMF tones based upon atleast one or more input CELP parameters, and the DTMF signal 
detection module being adapted to output the one or more DTMP signals if determined: 



multi-input mixing module being adapted to process CELP^parameters fro m mora than nnf> 
CBLP-based codecs, representing respective more than one yoice_signaIs Jnto_a^rinMe_seiof 
^IPparCTeters; 



selecting some or all sets of CELP parameters for processing, and controlling the 
processing of the more than one set of CELP parameters; 

a mixing computation unit capable of processing more than one set of 
CELP parameters. 

8, (Original) The apparatus of claim 7, wherein the more than one set of 
CELP parameters can be characterized by more than one voice compression standards, or two 
sets of CELP parameters can be characterized by the same voice compression standard or all sets 
of CELP parameters can be characterized by the same voice compression standard. 

9. (Original) The apparatus of claim 7, wherein the more than one set of 
CELP parameters may have been interpolated if they have been generated using different voice 
compression standards to match die frame size, sub frame size or other characteristic. 



a multi-input mixing module coupled to the DTMF signal detection modulejfae 




10. (Canceled) 



1L (Canceled) 
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12. (Canceled) 

13. (Currently Amended) An apparatus for feature processine of 
telecommunications signals, the apparatus being adapted to operate in a CELP domain without 
decoding to a speech signal domain, the apparatus comprising: 

a dual-tone modulation frequency (DTMF> signal detection module, the dual-tone 
modulation frequency (DTMF^ signal detection module being adapted to determine one or more 
DTMF tones based upon at least one or more input CELP parameters, and the DTMP signal 
detection module being adapted to output the one or more DTMF signals if determined: 

a multi-input mixing module coupled to the DTMF signal detection module, the 
multi-input mixing module being adapted to process CELP parameters from more than one 
CELP-based codecs, representing respective more than one voice signals, into a single set of 
CELP parameters; 

-The- apparatus of claim 1, wherein the CELP parameters represent silence 
descriptor frames. 

14. (Currently Amended) An apparatus for feature processing of 
telecommunications signals, the apparatus being adapted to operate in a CELP domain without 
decoding to a speech signal domajn,_the apparatixs comprising: 

a dual-tone modulation frequency (DTMF) signal detection module, the dual-tone 
modulation frequency (DTMF) signal detection module being adapted to determine one ormore 
DTMF tones based upon at least one or more input CELP parameters, and the DTMF signal 
detection module being adapted J^joutput the one or more DTMF signals if determined: 

a multi-input mixing module coupled to the DTMF signal detection module, the 
multi-input mixing module being adapted to process CELP parameters from more than one 
CELP-based codecs* representing respective more than one voice signals, into a single set of 
CELP parameters: 

T be - appa f atua of claim 1 w herein the multi-input mixing module has a dynamic 
topology and is capable of configuring different topologies according to the number of input 
compressed signals. 
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15- (Canceled) 

1 6. (Original) The apparatus of claim 7, wherein the feature detection unit is 
adapted to determine a plurality of speech signal features, the determining including classifying 
an input represented by the CELP parameters as active speech, silence descriptor frames, or 
discontinuous transmission frames. 

17. (Original) The apparatus of claim 7, wherein the feature detection unit 
determines a plurality of speech signal features including one or more of LSF spectrum 
information, pitch information, fixed-codebook information, energy information* 

18. (Original) The apparatus of claim 7, wherein the sorting unit receives data 
from the feature detection unit, and arranges the order of importance of the multiple sets of 
CELP parameters based upon the predetermined criteria. 

1 9. (Original) The apparatus of claim 7, wherein the mixing decision unit 
receives data from the sorting unit and external control commands to determine the sets of CELP 
parameters that are processed. 

20. (Original) The apparatus of claim 7, wherein the mixing computation unit 
can pass through a single set of CELP parameters, or select and mix multiple sets of CELP 
parameters, or send silence description data information. 

21. (Canceled) 

22. (Canceled) 

23. (Currently Amended) A method for processing telecommunications 
signals in a CELP based_doirmin^thejmethod_incIuding determining DTMF tones and processing 
multiple input compressed signals using one or more CELP parameters of respective one ormore 
CELP-based coders, without decoding to a speech signal, the method comprising: 

inputting the one or more sets of CEL P parame ters and external rrvmmands: 
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determining one or more DTMF tones in a compressed signal from the one ot 
more CELP parameters: 

processing multiple sets of CELP parameters into a single set of CELF 

parameters; 

outputting the determined one or more DTMF tones, if detected, and the 
processed CELP parameters in the single set: 

Ihe - method of claim 21, w herein determining DTMF tones comprises: 
deriving DTMF feature parameters from CELP parameters; 
processing feature parameters with pre-defined look-up tables of DTMF 
signal feature data to output one or more results; 

transferring the one or more results to the DTMF decision unit; 
determining classification results of one or more previous subframes to 
output one or more DTMF signals according to DTMF signal definition standards; 

storing the one or more results of the current subframe and updating 
results of one or more previous subframes; and 

outputting DTMF tones, if a DTMF signal is detected. 

24. (Currently Amended) A method for processing telecommunications 
signals in a CELP based domain, the method including detennining DTMF tones and processing 
multiple input compressed signals using one or more CELP parameters of respective one or more 
CELP-based coders, without decoding to, a speech signaL the metfa 

mputtinp ; the one or more sets of CELP parameters and external commands: 

determining one or more DTTVfFjpnes_in acompressed signal from_the_one_or 
more CELP parameters: 

processing multiple sets of CELP parameters into a sin pie set of CELP 

parameters: 

ontrnitting &e deternained one or more DTMF tones, if detected, and the 
processed CELP parameters m the single set: 
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Th e m e thod of olaim 2 1 ; w herein the determining of the one or more DTMF 
tones is performed for every subframe. 

25. (Original) The method of claim 23, wherein the deriving the one or more 
DTMF features uses one or more of LSP spectrum information, pitch information, and energy 
information. 

26. (Original) The method of claim 23, wherein the pre-defined look-up 
tables of DTMF signal feature data are pre-computed by converting DTMF signals to CELP 
parameters in a selected CELP compression format and are pre-loaded in tables before DTMF 
detection processing. 

27. (Canceled) 

28. (Currently Amended) A method for processing telecommunications 
signals in a CELP based domain, the method including determining DTMF tones and processing 
multiple input compressed signals using one or more CELP parameters of respective one or more 
CELP-based coders, without decoding to a speech signal, fee method comprising: 

inputting the one or more sets of CELP parameters and external commands: 
determining one or more DTMF tones in a compressed signal from the one or 
more CELP parameters : 

processing multiple sets of CELP parameters into a single setofCELP 

parameters: 

ouiputting the determined one or more DTMF tones, if detected, and the 
processed CELP parameters in the single set: 

Th e- method of olaim 21, w herein the processing of multiple sets of CELP 
parameters can handle silence description frames and discontinuous transmission. 

29. (Currently Amended) A methodjor processing telecommunications 
si^nals_m_a_CELP based domain, the method including determining DTMF tones and processing 
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multiple input compressed signals using one or more CELP parameters of respec tive one or more 
CELP^based coders, without decoding to a speech signal the method comprising: 

inputting the one or more sets of CELP parameters and external commands; 

determining one or more DTMF tones in a compressed signal from die one or 

more CELP parameters; 

processing multiple sets of CELP parameters into a single set of CELP 

parameters: 

Qutputting the determined one or more DTMF tones, if detected and the 
processed CELP parameters in the single set: 

The mothod-of olaim-34rwherein the processing of multiple sets of CELP 
parameters comprises: 

performing signal feature computation on each set of input CELP 

parameters; 

arranging the order of importance of each set of input CELP parameters 
according to the results of the signal feature computation; 

determining the mixing strategy according to the order of importance and 
external commands; 

mixing the input sets of CELP parameters according to the chosen mixing 

strategy; 

outputting the mixed CELP parameters. 

30. (Original) The method of claim 29, wherein performing signal feature 
computation computes signal features using one or more of LSP information, pitch information, 
excitation information, fixed codebook information* energy information, silence frame 
information. 

3L (Original) The method of claim 29, wherein the mixing strategies include 
selecting only one set of CELP parameters with the highest importance, selecting a specific set of 
CELP parameters according to an external command, mixing some of the input sets of CELP 
parameters, or mixing all of the input sets of CELP parameters. 
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32. (Original) The method of claim 29, wherein the input sets of CELP 
parameters are input channels to a conference call, and the sets of CELP parameters selected for 
mixing do not include the CELP parameters of the destination channel, to avoid echo due to 
delay. 

33. (Canceled) 

34. (Canceled) 



PAGE 15/17 * RCVD AT 4A7/20C8 5:40:52 PM [Eastern Dayflght Trnie] ' SVR:USPT0-EFXRF4/4 M)¥S:2738300 * CSID:6503262422 * DURATION (mm-ss):04-10 



